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FLAME BURNER IGNITION SYSTEM 

Background of Invention 

[0001 ] This invention relates generally to a method an apparatus for detecting a burner 
flame, and, more particularly, to methods and apparatus for igniting a flame of a gas 
burner. 

Some gas-fired cooktops include ignition devices that generate a spark to ignite a 
burner when applicable fuel valves are opened to deliver fuel to the burner. One type of 
ignition device also continuously monitors the burner utilizing the rectifying effect of the 
burner flame and therefore detects the presence of a flame on the burner after ignition. If 
the flame extinguishes when the fuel valve is opened, the ignition device generates a 
spark to reignite the burner flame. See for example, U.S. Patent No. 5,61 9,303 and 
4,519,771 . The circuitry of the ignition device is sometimes packaged in a module that is 
electrically connected between a ccoktop power supply and the cooktop burner system. 
Power supply phase conductors and neutral conductors are input to the module, and the 
module output is fed to an electrode and an igniter for ignition or reignition of the burner 
flame as necessary. 

[0003] Known ignition modules for gas-fired burners, however, are susceptible to 

malfunctions in use. For example, the phase and neutral conductors of an alternating 
current power supply can sometimes be reversed and cause the modules to continuously 
spark. In addition, the modules are often sensitive to voltage on the neutral conductor 
which desensitizes the flame detection circuit and can lead to continuously generated 
sparks despite the presence of a flame on a burner. Still further, proper operation of the 
ignition modules is dependent upon proper connection of ground conductors and neutral 
conductors in electrical junction boxes that feed the ignition module in use. If the 
electrical junction box is not properly wired, the ignition module will continuously spark. 
Unnecessary sparking of the ignition module reduces energy efficiency and also shortens 
a useable life of the ignition module. 
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Summary of Invention 

[0004] In one aspect, a method for installing an ignition module for a flame burner to an 

electrical system is provided. The electrical system includes a phase conductor, a neutral 
conductor and a ground conductor, and the burner is connected to the ground 
conductor. The ignition module includes first and second inputs and at least one output. 
The method comprises connecting the phase conductor to the first input of the ignition 
module and connecting the ground conductor to the second input of the ignition module. 

[0005] In another aspect, an ignition system is provided which comprises a burner, a power 
supply, an electrical system comprising a ground conductor, and an ignition module 
comprising a first input, a second input, and an output, said output operatively coupled 
to said burner, one of said inputs coupled to said ground conductor, the other of said 
inputs coupled to said power supply. 

Brief Description of Drawings 

[0006] Figure 1 is perspective view of an oven range. 

[0007] Figure 2 is a functional schematic diagram of a fuel burner control system for the 
range shown in Figure 1 . 



Ci [0008] Figure 3 is a schematic block diagram of a known ignition system for the range 

P l 

J^j shown in Figure 1 . 



[0009] Figure 4 is a schematic block diagram of an ignition system for the range shown in 
Figure 1 according to the present invention. 

Detailed Description 

[001 0] While the invention is described in the context of a gas-fired cooktop, as set forth 
more fully below, it is contemplated that the present invention may find utility in other 
applications, including but not limited to, gas heater devices, gas ovens, gas kilns, gas- 
fired meat smoker devices, and gas barbecues. In addition, the principles and teaching 
set forth herein may find equal applicability to combustion burners for a variety of 
combustible fuels. The description hereinbelow is therefore set forth only by way of 
illustration rather than limitation, and any intention to limit practice of the present 
invention to any particular application is expressly disavowed. 
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[001 1] Figure 1 illustrates an exemplary free standing gas range 10 in which the present 
invention may be practiced. Range 1 0 includes an outer body or cabinet 1 2 that 
incorporates a generally rectangular cooktop 14. An oven, not shown, is positioned below 
cooktop 14 and has a front-opening access door 16. A range backsplash 18 extends 
upward of a rear edge 20 of cooktop 1 4 and contains various control selectors (not 
shown) for selecting operative features of heating elements for cooktop 14 and the oven. 
It is contemplated that the present invention is applicable, not only to cooktops which 
form the upper portion of a range, such as range 1 0, but to other forms of cooktops as 
well, such as, but not limited to, free standing cooktops that are mounted to kitchen 
counters. Therefore, gas range 10 is provided byway of illustration rather than 
limitation, and accordingly there is no intention to limit application of the present 
invention to any particular appliance or cooktop, such as range 1 0 or cooktop 1 4. 

O [001 2] Cooktop 14 includes four gas fueled burners 22 which are positioned in spaced apart 
ffl pairs positioned adjacent each side of cooktop 14. Each pair of burners 22 s surrounded 

jj; by a recessed area 24 of cooktop 1 4. Recessed areas 24 are positioned below an upper 

ipn surface 24 of cooktop 1 4 and serve to catch any spills from cooking utensils (not shown 

ft I 

I?: in Figure 1) being used with cooktop 14. Each burner 22 extends upwardly through an 

w 

s opening in recessed areas 24, and a grate 28 is positioned over each burner 22. Each 

S J 

jjjj grate 28 includes a flat surface thereon for supporting cooking vessels and utensils over 

ft 1 burners 22 for cooking of meal preparations placed therein. 

n [001 3] The construction and operation of the range heating elements, including cooktop gas 
burners 22 are believed to be within the purview of those in the art without further 
discussion, and as details of the range heating elements are generally beyond the scope 
of the present invention, further description thereof is omitted. Further, it is 
contemplated that the invention may find utility in combination with other heat sources 
besides range gas burners 22. 

[001 4] While cooktop 1 4 includes two pairs of grates 28 positioned over two pairs of 

burners 22 it is contemplated that greater or fewer numbers of grates could be employed 
with a greater or fewer number of burners without departing from the scope of the 
present invention. 



[0015] 



Figure 2 is a functional schematic diagram of a fuel burner control system 40 for 
range 10 (shown in Figure 1). Burner control system 40 includes a power supply 42, an 
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igniter 44, associated igniter coupling circuitry 46, flame sensing circuitry 48, burner 
start-up circuitry 50, and a fuel valve control circuit 52 operatively coupled to a fuel valve 
54 that delivers fuel to a selected burner 22. 

[001 6] In one embodiment, power supply 42 is a known alternating current power supply for 
appropriately driving igniter coupling circuitry 46. To ignite fuel for burner 22, igniter 
coupling circuitry 46 passes current to igniter 44, which in an exemplary embodiment is 
a resistance heating element that can ignite fuel when heated to an ignition temperature. 
In an alternative embodiment, igniter 44 is a known device capable of generating high 
voltage sparks through capacitive discharge when activated by igniter coupling circuitry 
46. 

Start-up circuitry 50 is selectively activated for a predetermined periods and 
generates heating signals to igniter coupling circuitry 46 and also for selected periods 
when an ignition signal is applied to flame sensing circuitry 48. In response to the 
heating signal, coupling circuitry 46 passes current from power supply 42 to igniter 44 at 
a reduced level until igniter 44 reaches an ignition state. The ignition signal from start- 
up circuitry 50 causes flame sensing circuitry 48 to signal valve control circuitry 52 to 
open fuel valve 54 that supplies fuel to burner 22. Fuel is then delivered to burner 22 and 
ignited by igniter 44. 

Flame sensing circuitry 48 is coupled to igniter coupling circuitry 46 and detects and 
responds to flame rectified current passing between igniter 44 and grounded burner 22. 
Direct flow of current from power supply 42 to flame sensing circuitry 48 is prevented by 
igniter coupling circuitry such that igniter 44 may be used as both an ignition source and 
as an electrode for deriving flame-rectified current. Igniter 44 is positioned with respect 
to burner 22 to form a gap 54 therebetween. When a burner flame is present and voltage 
is applied across gap 54, the flame effectively functions as a diode and cuts off positive 
half cycles of an applied alternating current signal from the electrode/igniter 44. Thus, 
by monitoring current flow into grounded burner 22 across gap 54, the presence or 
absence of a flame is detected by flame detection circuitry and, if no flame is present, 
igniter 44 is again activated for reigniton of the flame. 

It is believed that specific circuitry to accomplish the aforementioned functions of 
igniter coupling circuitry 46, flame sensing circuitry 48, start-up circuitry 50 and valve 
control circuitry 52 is within the purview of those in the art and furthermore is sometimes 
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packaged in an ignition/reignition module 56 (shown in phantom in Figure 2). One such 
ignition/reignition module is commercially available from Tytronics of Hendon, SA, 
Australia. 

[0020] Figure 3 is a schematic block diagram of a known ignition system 70 for range 1 0 

(shown in Figure 1). Ignition system 70 includes power supply 42 feeding a junction box 
72 such as those commonly found in residential homes and commercial buildings to 
distribute power throughout a structure, ignition module 56 and burner 22. 

[0021] Junction box 72 distributes power the building electrical system, which includes a 
line or phase conductor 74, a neutral conductor 76, and a ground conductor 78 for 
establishing and completing safe electrical circuits within the building. Ignition module 
56 includes first and second inputs 80, 82 and an output 84 for sending signals to igniter 
44. First input 80 of igniter module 80 is coupled to phase or line conductor 74, and 
yj second input 82 of ignition module 56 is coupled to neutral conductor 76 of the 

electrical system. Burner 22 is connected to electrical system ground conductor 78, and, 
when properly wired, ground conductor 78 is connected to junction box 72 and tied to 
neutral conductor 76 extending from junction box 72. 

[0022] Junction box 72 receives power from power supply 42, and line or phase conductor 
74 supplies power to ignition module 56 through first input 80. Ignition module 56 
supplies power to igniter 44 through a conductor 86, and igniter 44 ignites fuel delivered 
to burner 22. Once ignited, the burner flame acts as a diode for flame detection circuitry 
of ignition module 56, and igniter functions as an electrode for passing current through 
the burner flame and across gap 54. The current passes through burner 22 to ground 
conductor 78, which is tied to neutral conductor 76 through junction box 76. Current 
flows through neutral conductor 76 to ignition module second input 82 for feedback 
control of igniter 44 in response to current signals received at ignition module second 
input 82, and igniter 44 is activated as necessary for reignition of the burner flame. The 
return path of current from burner 22 to ignition module 56 is illustrated by arrows in 
Figure 3. 

[0023] Under normal operation of power supply 42 and the electrical system with a properly 
wired junction box 72, ignition module 56 capably ignites the burner flame with igniter 
44, monitors the flame thereafter, and if needed, reignites the burner flame. However, 
there are several conditions that can disrupt proper operation of ignition module and 
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cause ignition module to continually activate igniter 44, which negatively affects energy 
efficiency and shortens a working life of ignition module 56 and/or igniter 44. 

[0024] For example, it is not uncommon to encounter an improperly wired junction box 72 
wherein neutral conductor 76 stemming from junction box 72 is not connected to, or tied 
in with, ground conductor 78. In such a case, the ignition module return current path 
through ground conductor 78 is broken, which, in turn causes flame detection circuitry of 
ignition module 56 to activate igniter 44 in response to the input signal, or lack thereof, 
at ignition module input 82. The broken current return path leads to false detection of an 
extinguished flame, and therefore ignition module 56 continuously activates igniter 44 
even through a flame is present. 

[0025] In addition, known ignition modules 56 are sensitive to voltage on the neutral 
conductor 76 at ignition module input 56. Voltages on neutral conductor 76 can 
desensitize flame sensing circuitry and compromise operation of ignition module 56. 

[0026] Still further, and as appreciated by those in the art, line or phase conductor 74 and 
neutral conductor 76 are sometimes reversed by power supply 42. This reversal can also 
lead to erroneous detection of an extinguished flame and cause ignition module to 
continuously excite igniter 44. 

[0027] Figure 4 is a schematic block diagram of an ignition system 1 00 according to the 

present invention that may be used with, for example, range 1 0 (shown in Figure 1 ) while 
avoiding the disadvantages of ignition system 70 (shown in Figure 3). Like components of 
ignitions systems 70 and 100 are indicated with like reference characters in Figure 3 and 
4). 

[0028] 

Ignition system 100 includes an isolation transformer 102 connected between 
junction box 72 and ignition module 56, as such, ignition module is isolated from power 
source 42, and reversal of line or phase conductor 74 and neutral conductor 76 is 
without effect on ignition module 56. Isolation transformer 102 is a known device 
including a primary winding 104 and a secondary winding 106, and in an exemplary 
embodiment, primary winding 104 and secondary winding 106 each include 
approximately the same number of turns so that power output of transformer secondary 
winding 1 06 is approximately equal to the power input of primary winding 1 04. Primary 
winding 104 is connected to line or phase conductor 74 and neutral conductor 76 at 

Page 6 of 15 



Hi 



* 



ignition module inputs 80, 82. 



[0029] Still further, and, unlike known ignition systems, ignition system 100 includes 

transformer secondary winding 1 06 connected to ground conductor 78. Ignition module 
second input 82 is also connected to ground conductor 78. As such, when the burner 
flame is ignited by igniter 44, igniter 44 functions as an electrode for passing current 
through gap 54 to grounded burner 22. A return current path, as illustrated by the 
arrows in Figure 4, is therefore created from burner 22 to ignition module input 82 
through ground conductor 78. Operation of ignition module 56 is thus substantially 
unaffected by wiring issues present at junction box 72, and more specifically, operation 
of ignition module 56 is not dependent upon neutral conductor 76 and ground conductor 
78. Thus, ignition module operates correctly despite improper wiring of junction box 72, 
and flame sensing circuitry of ignition module 56 does not falsely detect an extinguished 
C burner flame that triggers continuous excitation of igniter 44 by ignition module 56. 

[0030] Additionally, and further unlike known ignition systems, because ignition module 
W second input 82 is connected to ground, voltages at ignition module second input 82 

EH! 5 : 

jfsi that may desensitize flame detection circuitry of ignition module 56 are avoided. 

i: V 

is [0031] An ignition system 100 is therefore provided that avoids line and neutral conductor 



f ; reversal, avoids sensitivity to voltages of the neutral conductor, and operates 

substantially independently from junction box wiring issues. 

y! [0032] While the invention has been described in terms of various specific embodiments, 
those skilled in the art will recognize that the invention can be practiced with 
modification within the spirit and scope of the claims. 
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